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DETAILED ACTION 

Drawings 

1 . Figures 6 and 7 should be designated by a legend such as --Prior Art-- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 

that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-4 and 7-8 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Iwasaki et al. (US 2005/0006649). 

4. In re Claim 1, Iwasaki teaches a junction field-effect transistor (Abstract, Fig. 5) 
comprising: 
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• a first conductivity type (n-type, paragraph 0035) semiconductor layer (2, 
paragraphs 0035, 0038) having a channel region (designated by Wlch and Wvch, 
paragraph 0035); 

• a buffer layer (51 , paragraph 0038) formed on said channel region (designated 
by Wlch and Wvch); and 

• a second conductivity type (p-type) doped region (52, paragraph 0038) formed 
on said buffer layer (51 ), wherein 

• a first conductivity type (n-type) carrier concentration in said buffer layer (51) is 
lower than a first conductivity type (n-type) carrier concentration in said first 
conductivity type semiconductor layer (2) (a buffer layer 51 is a p-doped layer, 
paragraph 038). 

5. In re Claim 2, Iwasaki teaches that said first conductivity type (n-type) carrier 
concentration in said buffer layer (51 , paragraph 0038) is not more than one tenth of 
said first conductivity type carrier concentration in said first conductivity type 
semiconductor layer (2, paragraph 0035) (a buffer layer 51 contains only p-dopants, 
paragraph 0038). 

6. In re Claim 3, Iwasaki teaches that said first conductivity type semiconductor 
layer (2, paragraph 0035) is composed of silicon carbide (paragraphs 0035 and 0037). 

7. In re Claim 4, Iwasaki teaches the junction field-effect transistor according to 
Claim 1 , further comprising a second conductivity type (p-type) semiconductor layer (3, 
paragraph 0035) formed under said channel region (designated by Wlch and Wvch, 
paragraph 0035). 
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8. In re Claim 7, Iwasaki teaches the junction field-effect transistor according to 
Claim 1 , further comprising: 

• a semiconductor substrate (1 , paragraph 0035) composed of n-type silicon 
carbide (paragraphs 0035 and 0037), wherein 

• said first conductivity type semiconductor layer (2, paragraph 0035) is formed on 
one main surface (the upper surface) of said semiconductor substrate (1). 

9. In re Claim 8, Iwasaki teaches the junction field-effect transistor according to 
Claim 7, further comprising: 

• a gate electrode (1 3, paragraph 0035) formed on the surface of said second 
conductivity type doped region (52, paragraph 0038) , 

• an electrode, either a source electrode or a drain electrode (1 1 , paragraph 0035), 
formed on the surface of said first conductivity type semiconductor layer (2, 
paragraph 0035) and 

• another electrode, either a drain electrode or a source electrode (1 2, paragraph 
0035), formed on another main surface (lower surface) of said semiconductor 
substrate (1 , paragraph 0035). 



Claim Rejections - 35 USC § 103 
10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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1 1 . Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Iwasaki in view of Kuwata (US 5,331,410). 

12. In re Claim 5, Iwasaki teaches the junction field-effect transistor according to 
Claim 4 as cited above. Iwasaki teaches a first conductivity type (n-type) carrier 
concentration in the first semiconductor layer (2, paragraph 0035), but fails to teach that 
the transistor further comprising: 

• another buffer formed under said channel region on said second conductivity 
type semiconductor layer, where 

• a first conductivity type carrier concentration in said another buffer layer is lower 
than the first conductivity type cattier concentration in said first conductivity type 
semiconductor layer. 

Iwasaki teaches (Fig. 4B): 

• a buffer layer (3, column 2, lines 67-68) formed under a channel region (4, 
column 3, lines 4-5) on a second conductivity type (p-type) semiconductor layer 
(2, column 2, lines 62-63), where 

• a first conductivity type carrier concentration (n-type) in said buffer layer (3) is 
equal to zero since the layer contains no dopants (column 2, lines 67-68). 
Iwasaki and Kuwata are analogous arts because they both are directed towards 

transistors, and one of ordinary skill in the art would have had a reasonable expectation 
of success to modify Iwasaki in view of Kuwata because they are from the same field of 
endeavor. 
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It would have been obvious for one of ordinary art at the time of the invention to 
modify Iwasaki' device by creating another buffer layer under the channel region and 
having first conductivity carrier concentration lower than in the first semiconductor layer 
in order to increase the speed of carrier electrons (Kuwata, column 1 , lines 49-53). 

The process limitation of Claim 5, such as "forming a second conductivity type 
semiconductor layer by implanting dopant ions" has been considered, but only as 
related to the structure that must necessarily result from the recited process: In 
accordance with "In re Garnero, 412 F2.d 276, 279, 162 USPQ 221, 223 (CCPA 1979)", 
only "the structure implied by the process steps should be considered when assessing 
the patentability of product-by-process claims over the prior art". The patentability of a 
product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process. 
13. In re Claim 6, Iwasaki, as modified by Kuwata, teaches the invention of Claim 5 
as cited above. Iwasaki teaches first conductivity type carrier (n-type, paragraph 0035) 
in the semiconductor layer (2, paragraph 0035), but fails to teach another buffer layer 
having first type conductivity not more than one tenth of said first conductivity type 
carrier concentration in said first conductivity type semiconductor layer. 
Kuwata teaches a buffer layer (3, column 2, lines 67-68) formed under a channel region 
(4, column 3, lines 4-5) on a second conductivity type (p-type) semiconductor layer (2, 
column 2, lines 62-63), where a first conductivity type carrier concentration (n-type) in 
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said buffer layer (3) is equal to zero since the layer contains no dopants (column 2, lines 
67-68). 

It would have been obvious for one of ordinary art at the time of the invention to 
modify Iwasaki' device by creating another buffer layer under the channel region and 
having first conductivity carrier concentration not more than one tenth of said first 
conductivity type carrier concentration in said first conductivity type semiconductor layer 
in order to increase the speed of carrier electrons (Kuwata, column 1 , lines 49-53). 
14. In re Claim 9, Iwasaki teaches (Fig. 5) the junction field-effect transistor 
according to Claim 7, further comprising: 

• a gate electrode (1 3, paragraph 0035) formed on the surface of said second 
conductivity type doped region (52, paragraph 0038), and 

• a source electrode (1 1 , paragraph 0035) formed on the surface of said first 
conductivity type semiconductor layer (2, paragraph 0035). 

Iwasaki fails to teach a drain electrode formed on the same surface as a source 
electrode. 

Kuwata teaches (Fig. 4B) a drain electrode (9, column 3, line 17) and a source 
electrode (8, line 17) formed on the same surface (6, column 3, lines 17-18). 

It would have been obvious for one of ordinary skill in the art at the time of the 
invention to use the Iwasaki device structure with a buffer layer for a lateral transistor 
(per Kuwata) in order to improve parameters of lateral transistors and to increase the 
field of transistors applications. 
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Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

• Fujikawa et al. (US 2006/0113574, the English version of the WO 2004112150, 
published in December, 2004) and Harada et al. (US 2002/0190258) teach a 
junction field effect transistor with a buffer layer and a SiC substrate. 

• Kuwata et al. (EP 0555886) teaches a junction filed effect transistor having a 
buffer layer under the channel. 

• Kato et al. (US 2002/0003245) teaches a lateral transistor comprising two buffer 
layers. 

16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GALINA YUSHINA whose telephone number is 
(571)270-7440. The examiner can normally be reached on Monday through Friday, 
7:30 to 5, 5/4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley, can be reached on (571)272-1670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
/Lynne A. Gurley/ 

Supervisory Patent Examiner, Art Unit 2811 

/Galina Yushina/ 

Patent Examiner, Art Unit 281 1 

07/08/09 



